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RESULTS OF INVESTIGATIONS (OA77 AND 0A78)
ON AN 0.015-SCALE 140A/B CONFIGURATION
SPACE SHUTTLE VEHICLE ORBITER MODEL 43-0

IN THE AEDC VKF B AND C WIND TUNNELS

By R. L. Gillins, Rockwell International Space Division
ABSTRACT

This report documents aerodynamic data obtained from wind tunnel tests
of an 0.015-scale 140A/B configuration SSV Orbiter model in the AEDC VKF B
and C Wind Tunnels. Tests were conducted at Mach numbeirs of 6 and 8 in the
B tunnel and at a Mach number of 10 in the C tunnel to verify hypersonic
stability and control characteristics, determine control surface effective-
ness, and investigate Reynolds number effects of the 140A/B configuration.

Force data were obtained for various control surface settings and
Reynolds numbers in the angle-of-attack range of 15° o2 45° and at angles
of sideslip of -5° to +10°. Data were obtained for a few configurations at
angles of attack from -27° to 45°, Control surface variables ‘ncluded
elevon, rudder, speedbrake and bédyflap deflections. The effects of an
alternate wing leading edge shape were investigated to determine its hyper-
sonic stability and control characteristics.

The tests, designated 0A77 in the B tunnel and OA78 in the C tunnel,

were conducted from 27 November 1973 througii 4 December i€73.
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NOMENCLATURE

General
PLOT
SIMBOL DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - po)/q
MACH Mech number; V/a
pressure; N/m<, psf
Q(NSM) dynamic pressure; 1/2oV°, N/m°, psf
Q(PsF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrees )
PSI engle of yaw, degrees
PHI angle of roll, degrees
mess density; kg/m3, slugs/rt3
Reference & C.G. Definitions
base area; me, £t
BREF wing spen or reference spsn; m, ft
center of gravity
LREF reference length or wing menn
serodynsmic chord; m, ft
SREF wing sres or raference are-; m-, ft°
MRP moment reference point
XMRP moment reference point on X nxis
YMRP moment reference point on Y axis
ZMRP moment reference point on 2 axic
basge
local

static conditions
total conditions
free stream




NOMENCLATURE (Continued )

Body-fxir Gyitem

PLOT
SYMBOL SYMBOL DEFINITION
Cy CN norm:l-tora coeffi-iernt; rmnal____;f_o_!'_gl
q;w
Ch Ch. axinl-foree coofficirpt; 2xint force
15
Cy cyY sdde-vore conffiriront; [ide fores i:orr"3
1.
CAB CAB Leio-tor o coefiiclent; L;T;,EI;
S SN S VRt
CAf CAF fror:woly wxinl fores coefli Lont, C. - Cﬁb
Cy CIM pitehin--rmoment cootficicnt: pitching moment
QSIREF
Cn CYN yoeeing-poment cooliclont; X.’f_i______.n‘—; moment
15b
Y] CBL rollinc-uomnt co-rficient: __$______rollir~1‘5 moment
Stebliisy-"xds Jystenm
c oL 1irt corrricient; 1t
L 1S
Cp cD drny confficlent; 3708
W
CDB DR braco-dro coci'ficlont; k_’i‘_i__iﬂ_i
CDr CDF forcbody drmy coclficlent; O - (‘.Db
CY cY Ade--foree conftficient; ML;
™
Cp CIM pit-hins-moment cocfficivnt; pitching moment
B per
C, CLN yawing-moment covtficient: n_’ﬁ‘s%ol‘ﬂ
q
cp cSL rollinyg-moment coefficient; "°1u_’3b moment
e
L/D L/D lift-to-idrng ratio; CL/('D
L/Dg L/DF 1ift to forebody drag rutio: CL/FDr




Plot
Symbol

CASC
CAU
CLMAFT

CLMFWD

CPB
CPSC

DCBLDA

DCLMDA

DCYNDA

DCY/DA

DCA
DCAH
0CD
DCL
DCLMAF

DCLMFD

NOMENCLATURE  (Continued)
Additions to Standard | i<t
Derinition

sting cavity areaq, fte
model base arca, e

sting-cavity axial-vorce coefficient
unadjusted axial-force coefficient

pitchine moment coefficient about aft center
of gravity (.675 ¢g)

pitching moment coefficient about forward cernter
of gravity (.650 2g)

base pressure coefficient
sting-cavity pressure coofficient

derivative ot rolling moment coefficient with
respect to aileron deflection, per de,ree

derivative of forward pitching moment coefficient
with respect to aileron “eflection, per degree

derivative of yawing moment coefficient with
respect to aileron deflection, per degree

derivative of side force coefficient with
respect to aileron deflection, per deqree

incremental axial force coefficient
incremental forebody axial force coefficient
incremen*tal drag coefficient

incremental lift coefficient

incremental pitching moment coefficient about
aft center of qgravity

incremental pitching moment coefficienrt about
forward center of gravity




Plot
Symbol Symbol
ACN DCN
Py
Po PO
Psc
PT PT
Tm
TT 17
ch/ﬂ.e XCP/L
A ATLRON
SgF BOFLAP
e ELEVON
tel
éeR
ép RUDDER
64 SPDBRK
a6, DLELEV
Adgr DLFLAP
Adsp DSPBRK
ASp DLTAIL

NOMENCLATURE (Concluded)

Additions to Standard List
Definition

incremental normal force coefficient
model base <tatic prassure, noi
freestream tatic pressure, nof
sting cavity static pressure, poi
freestream total pressure, psf
model temperature, 9F
freestream total temperature, OR
center-of-pressure location ba. ed on body len::n
aileron deflection, degrees ! EL-zeR/Z)

bodyflap deflection, degrees; positive deflection
trailing edye down

elevon deflectior, degrees ('el t cegp/2)

left elevon deflection angle, deqrees, piiitiv
deflection trailing edge dowr

right elevon deflection angle, degrees, posit:.«
deflection trailing edge down

rudder deflection, degrees, positive deflection
trailing edge left

speedbrake deflection, degrees, positi.e
deflection trailing edges out

incremental elevon deflection, degrees
incremental body flap deflection, degrees

incremental speedbrake deflection, degrees

incremental aileron deflection, degrees




CONFIGURATIONS INVESTIGATED

The Orbiter configurations investigated were the basic 140A/B config-

uration and the same configuration with a modified wing Teading edge shape.

Configuration buildup runs included bodyflap-otf and wing plus bodyflap-

of f configurations.

in table III.

Dimensional data for the tested components are given

The tested configuration included the following components:

BZ6 Basic 140A/B configuration fuselage

C9 Basic 140A/B configuration canopy

E26 Basic 140A/B configuration elevons for w]]s
F7 Basic 140A/B configuration bodyflap

M, Basic 140A/B configuration OMS/RCS pods

N28 Basic 140A/B configuration OMS engine nozzles
R5 Basic 140A/B configuration rudder for V8

V8 Basic 140A/B configuration vertical tail

N]lG Basic 140A/B configuration wing

N]ZI wl]ﬁ with a modified Teading edge shape

10
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INSTRUMENTATION DESCRIPTION

Force instrumentation consisted of a six-component internal force
balance mounted in the Orbiter sting cavity.

Pressure instrumentation consisted of a base pressure rake and two
sting cavity pressure orifices which were plumbed to externally mounted
transducers for pressure measurement. See Figure 2c for the location o
the orifices.

A single thermocouple was mounted in the Orbiter left hand wing panel
to moniter wing bulk temperature changes during extended high temperature

runs.

N




DATA REDUCTION

Force and moment data were reduced to coefficient form in both body
and stability axes systems. Base and sting cavity pressure adjustments

to axial force were made as follows:

Cao = Cp, [- £E§E:E§l—ﬂ§£ ] (adjusting sting cavity to base)

U qs
Cpp (AR) + Cpe (Agn)
Cag = -[ B8 S SRS ] (adjusting both to free stream)

Cag = Cay - Cag

The following reference dimensions and constants were used:

Symbol Definition Model Scale Full Scale
A see below for base areas ‘
Agc sting cavity area 0.03409 ft’ |
b reference wing span 1.177 ft 936.68 in
o reference MAC 0.5935 ft 474.8 in
Lg reference body length 1.613 ft 1290.3 in
S reference wing area 0.60525 ft? 2690 ft’
Xco Tongitudinal length, nose (IML)
to the moment reference center 12.580 in 838.7 in
Yca lateral length, plane of
symmetry to reference center 0.000 in 0.0 in
Lee vertical length, FRP to
moment reference center -0.375 in -25.0 in

12




DATA REDUCTION (Concluded)

Value, ft2(Mode! Scal.’

Applicable Pressure F7 ON F7 OFF
Symbol and/or Description M7 ON M7 ON_
Ag1 Use with Pp, .0108 .0108
Ago Use with Peo .0201 .0207
Ag3 | Use with Pgq .0103 .0103
Agg Use with Ppa .0176 .0176
ABS Use with Pes .00278 .00968
AB Total area .0615 . 0685

Longitudinal center of pressure was calculated as follows:

XCP/L = Xcg/% -(CLMFWD/CN) (c/eg)
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DISCUSSION OF RESULTS

The following should be noted in regard to the use of this data:

(1) An uncertainty was introduced in the data at M = 10, where
shifts in parameters were noted when the model bulk temperature exceeded
450°F. The parameters most affected were CN and Cm at o > 30 degrees; the
uncertainty increases with o and temperature. The cause of the shifts,
whether aerodynamic or thermal distortion, has not been determined. The
data obtained at TM < 450°F appear to be more consistent and repeatable and

should be considered more accurate. The data obtained at T. > 450° are

M
flagged in Table II.
(2) The basic mode of operation was in a continuous o sweep while

collecting data. Those data obtained at g other than 0° were collected in
a pitch-pause mode. The following run numbers are pitch-pause data obtained
to evaluate base pressures at each test Reynolds number:

(a) M=6: 1,9, and 56

(b) M

(c) M

8: 66, 74, and 107

10: 126, 154, 171, 180

(3) Run number 48 was obtained with the pitch mechanism sweeping
in reverse direction (a = 45° to 15°),

(4) The following data were obtained with the model at a constant
attitude whilz the model temperature was increasing to evaluate the effects
of model temperature on the force and moment data. Data were taken in
approximately 25-deg. increments in T .

M
(a) M=8: 65 (a = 30.5°)

(b) M=10: 125 (a = 30.6°), 153 (a = 40.7°)
14




REFERENCES

Orbiter Lines Configuration Control Drawings:

1. VL70-000140A, Orbiter Configuration Control Drawing MCK 0200 Baseline

2. YL70-000143A, Lines Control, Vehicle Forward Body-Cabin-Canopy MCR 0200
Baseline

3. yL70-000200, Lines Control, Midbody-Wing-Boot Fairing MCR 0200 R3 dated
7-2-73

4. VL70-000145, Lines Control, Aft Body-OMS/RCS Pods, MCR 0200 - R, Base-
line

5. VL70-000 146A, Lines Control (vehicle 4) Vertical Tail MCR 0200 Base-
line

Facility Data Report:

AEDC-DR-74-20, Static Force and Moment Tests of a 0.015-scale Rockwell
International Space Shuttle Orbiter Model at Mach numbers 6, 8, and 10,
Feb. 22, 1974. |
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TABLE I.

TEST ¢ QA77 and 0A78

DATE $ 12/4/73

TEST CONDITIONS
REYNOLDS NUMBER DYHNAMIC PRESSURE ISTAGNATION TEMPERATURE
MACH NUMBER (per foot) (pounds/sg. inch) (degrees Fahrenheit)
5.95 4.6 x 10° 4.13 396
5,95 1.9 x 10° 1.66 390
5.9] 1.0 x 10° 0.85 388
5.88 0.6 x 10° 0,52 385
8.00 3.5 x 10° 3,68 880
7.98 1.8 x 10° 1.84 840
7.90 0.5 x 10° 0.46 805
10,09 1.9 x_10® 2.32 1435
9,93 0.8 x 10° 0.95 1300
9,88 0.5 x 10° 0.64 1300
BALANCE UTILIZED: __AFDC 4 0R-Y-36-0R8
CAPACITY: ACCURACY el
NF 600 1bs.
SF 100 1bs.
aF ____301bs.
PM 500 in.-1bs.
RM 165 in.-1bs.
Y™ — 100 in.-1bs.
COMMENTS:
16
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¥REVISED L /24 /74

TABLE TI1,- MODEL DIMENSIONAL DATA '

MODEL COMPONENT - BODY - Bng

GENERAL DESCRIPTION _ Configuration A/B Orbiter Fuselage

NOTX: 826 is identical to 5214 except underside of fuselage has been

refaired to accept Woj,

MODEL SCALE: 0.015 MODEL DRAWIN3:: S5 AQO147, RELEASE 12

DRAWING NUMBER - - -
VLTO 00014CA, -000140B

DIMENSIONS FULL SCALE MODEL SCALE

*(OML) Length(Fwd Sta. X0=235), In. —l1293.3 19400

*IML} Lengti(Fwd Sta. ¥Xo0=238), In. 1290.0 19. 350
Max Width (@ X, = 1528.3)-In. —_—20k.0 3960
Max Depth(@ Xo = 146b4) - In. 250.0 7.500

Fineness Ratio

Area - Ft2

Max. Cross—Sectional 244 88 Q.077

Planform

Wetted

Base




*REVISED 4/24 /T4

TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT :__CANOPY - Ca

4

GENERAL DESCRIPTION : __Confisuration 3A. Capopy used with fuselage
Bag-

MODEL_SCALE: 0.015 MODEL DRAWING: SS-AQQ1A7, RELFASE 12
DRAWING NUMBER * _VLT0-0001434

DIMENSIONS : FULL SCALE MODEL SCALE
* Length (X =b34.643 to 578) 143,357 -2.150

Max Width (@ X, = 513.127) —li2.2. 2286
Mox Depth(@ x - 485.0) 25 000 —0.375

Fineness Ratio

Areo

Max. Cross-Sectional

Planform

Wetted

25
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TABLE III. - MODEL DIMENSIONAL DATA - Continued

MODEL CO!PONENT: ELEVON _ Fog

*EEVISED 4 /24 /74

GENERAL DESCRIPTION. __CWMAJR Orhiter Fle.ans

— NOTE: Data are for ope side.

MODEL_SCALE; 0.015

DRAWING NUMRER:

MODEL DRAWING: SS-#Q0148, RELFASE 6

YL70-000200, 006089, -006092

DIMENSIONS: FULL-SCALE MODEL SCALF
Area - Fte 210.0 0.0k73
Span (equivalent) . 1p. 34g .2 5.238
Inb'd equivalent chord 1. 118.00k 1.770
Outb'd equivalent chord . 1n. 85.192 0.828
Ratio movable surface chord/

total surface chord
At Inb'd equiv. chord 0.2096 0.2096
At Outb'd equiv. chord 0. 4004 0.5%00L
Sweep Back Angles, degrees

Leading Edge .00 - 0.00 _

Trailing Edge —=10.056_ - lo0s6

Hingeline 0.00 Qo0
*Area Moment (Product of Area & C) - Ft3 _1587.25 Q00336
*Mean Aerodynamic Chosd, In. 90.7 1.3605



TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT :___BODY FLAP - F.

-

GENERAL DESCRIPTION : ~Lonfiguration J40A/B Orbiter Bodv Flap

MODEL SCALE: 0,015

—MODEL, DRAWING: SS-A00147, RELEASE ]2
DRAWING NUMBER - _VL70-000140A, VL70-000145

DIMENSIONS : FULL SCALE  MODEL SCALE

Length (X, = 1520 to X,=1613) - In._Q3.000% 1.39%
Max Width . 1p.

—262.000.. . ___3.930
Max Depth (X, = 1520) - In. 23.000 0.345

Fineness Ratio

Areg " Fte

Max. Cross-Sectional —_—

Planform 142.6 0.0321
Wetted
Bose 41.84722 0.942

*Model dim. measured from Model Sta. 15.20

27
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT ___OMS/RCS PODS . M
{

GENERAL DESCRIPTION Copfiguration 140A/B Orbiter OMS/RCS Pods

MODEL SCALE: 0.015 S, aa. Sk 12

DRAWING NUMBER __VL70-0001k5

DIMENSIONS FULL SCALE MODEL SCALE
Length (OM3 Fwd Sta X = 1233.0)-Im.  327.000 b.905
Max Width (@ Xy = 1450.0) - In. 94 .5 1.418
Max Depth (@ X = 1493.0) - In. 109.000 1.635

Fineness Ratio

Areo

Mox. Cross—Sectional

Planform

Wetted

Base




TABLE III..- MODEL DIMENSIONAL DiTE - Continued.

MODEL COMPONENT: OMS NOZZLES - Npg.

GENERAL DESCRIPTION: Configuration 140A/B QOrbiter OMS Nozzles

MODEL SCALE: 0.015 MODEL DRAWING: SS-A00106, RELEALSE 5 {Contour)
DRAVING NUMBER: _VL70-0001404A (Location)
DIMENSIONS: FULL SCALE  MODEL 3CALL

MACH NO. ‘

Length - In.

Gimbal Point to Exit Plane
Throat to Exit Plane

Diameter - In.
Exit
Throat
Inlet

2

irea - ft
Exit
Throat

Gimbal Point (Station) - In.
Left Nozzle - In.

Lo 1518.0. 22.719
Y, - 88.0 1.320
Zo —Mhgo oo _—7.38
Right Nozzle - In.
Xo 1518.0 22.710
Yo —t A8.0 1 Q- —
2 —hg2.0 __Lﬁ_-._
Null Position - Deg. PITCH YAW
Left Nozzle: + 8° 13°17' OUTB'D
Pitch . 15949 L 2°930' INB'D
Yaw 12017
13°17' OUTB'D
Right Nozzle: o fo) On 1 '
Pl tch 15049 + 8 2017' INB'D
Yaw 12 17" — .
2
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT:  RupDER - Re,

GENERAL DESCRIPTICN: 2h, 34, 3 and 1404/B confirurations.

MODEL SCALE: 0.015

ORAWING NLMRER:

VL70-0001464, VL.70-000095, VLT70-000139

DIMENSIONS : FULL-SCALE MODEL SCAL*
* Area - Ft° 100.15 0.0239
Span (equivalent) - In. 201.0 3.015
Inb'd equivalent chord 1In. 91.585 _1.3837
Outb'd equivalent chord - In. 50.823 _0.7625
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord _0.400 _0.400
At Qutb'd equiv. chord 0.400 Q.14Q0
Sweep Back ‘Angles, degrees
Leading Edge 303 - 34.83
Trailing Edge 26.25 26.25
Hingeline 363 34.83
*Area Moment (Product of Area and (:)-FL3 610.92 Q0.9017
* Mean ferodynamic Chord - In. 73.2 1.098

30
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: VERTICAL - V g

*REVISED b/2L/Th

GENERAL DESCRIPTION: Confisuration 140A/B Orbiter Vertical Tail .

MODEL SCALE: _0.015

DRAWING NUMBER: _VL70-000146A

MODEL DRAWING:

SS-A00148, RELEASE 6

DIMENSIONS:
TOTAL DATA

srea (Theo) - Ft°
Planform
Span (Theo) - In.
b3pect Ratlo
Rate of Taper
Taper Ratio
Sweep-Back Angles, Degrees.
Leading Edge
*Trailing Edge
0.25 Element Line

Chords:
Root (Theo) WP
Tip (Theo) WP
MiC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Eirfoil Section
Leading Wedye sngle - Deg.

Trailing Wedge Angle - Deg.

Leading Edge Radius
Void Area

Blanketed Area

K}

FULL SCALE MODEL SC:LE
ui32s3 _o0oa3
M 3
—1.675. —1.675 .
0,907 0.8507
—0olobk QoL ..
45,000 LS Q00
26 .2 26.2
4133 = _L1.130
268.500 0 __Lo28
108,470 @ __l1.627
Jd99.808 ~  2.997
£35.522... 9533
—0.00— —0.00
10.00 10.00
14.920 14.920 _ _
2.00 2.00
1317 _0.003
0,00 0.00
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AL It i F et ot i

TADLE TTT. - ot b P R Lantinug
MODEL COMPoten™ o Al R (Was L
GENERAL CZICCARIZTION:  Convieonr - - ter
NOTE: [Identical to w.r. except airioil rmicknoun:s e moele is tilonz
trailinc edpe of wing. o
Mode! Scaie - L.C1% Podel orawin~ Yo, -0
TEST K0, DG, N0 VRO “‘”'ﬁ

DIMENSIC 5

JOTAL 0ATA
Area (1nec,)
Planiorm
Span (Theo
Aspect Ratio
Rate of Tiper
Taper Setio

Ft2

in,

Dikedrai fngle, degrees{at X,=1506.€
Incicence “ngle, defr_es 10:, o= 2
Aerodynanic Tuist, Irjress
Sweep Back Angliis, desrees
Leading Edge
Tra*]1nﬂ fd;
0.25 Llement Line
Chords:
Reot (Theo) 8,P.0.0.
Tip, (Thes) 3.P,
VAC
- Fus. Sta, of .25 MAC
WP, uf 25 MAC
B.L. of .25 MAi .

EXPOSEU TITA
Area Liooo)
Span, (TraJ)
Aspect watic
Taper Ratio
Chords

Root 2P108
Tip 1.00 b

MAC
Fus, Sta. of .25 MAC
W.P, of .25 MAC
BUL' Of .25 HAC
Adrfoil Section (Fockwell
XXX X=64
= (0.425

c
i

tZ
in. BP1C8

tod NASA)
Rout b
Tipb =

Data for (1) of (2) Sides

Lead.ng fdge Cuff ,

Planform srca  Ft

Leading £ Intersects fus M. L. @

Leading tdgn Intersects wing @ Sta
32

o}

1.00

=

5% U7 Nl ErR 1)

Il gqun Hot

B PSS

- _I‘i'._“,_‘_.( —_ -
YEEIPR 17,46k
297,00 4 2PG
3867786 5,307
0.11% 2.113
0,42 0.12
(SRS e
Sta a9 LR
lQ.il’Z"‘i,.._._ 15,001
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TABLE I1I. - MODEL DIMENSIONAL DATA - Concluded.

MODEL COMPONENT: HING-H-&

#REVISED b4/2k /74

SENERAL DESCRIPTION: Configuration U except airfoil thickness. Dihedral anjle

is alongjnilig eg.gg of ving and wodified leading edge.

— MODEL SCALE: 0.015

JEST NO,
DIMENS IONS ¢

TOTAL DATA 2
Area (iheo,) Ft
Planform
Span (Theo In,
Aspect Rat{o
Rate of Taper
Taper Ratio '
Dihedral Angle, degrees
Incidence Angle, degrees

Aerodynamic Twist, degrees

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Theo) B,P.0.0.
Tip, (Theo) B.P,
MAC

#Fus, Sta., of ,25 MAC
*uopu Of 025 m
'B'Ll Of .g m
EXPOSED DATA 2
*Area (1heo) Ft
»Span, (Theo) 1n, BP108
*Aspect Ratio
Taper Ratio
Chords
*Root BP108
Tip 1.00 %

* MAC

»fus. Sta. of .25 MAC
'H.Pl of .25 m ’
lBoLo Of .25 MC '

Afrfoil Section (Roclkwell Mod MASA)
XU X 64

Root b =
T b'z
g
Data for (1) of (2) Sides

Leading Edge Cuff
»Phnfovg-u Agr:a th

« Leading Edge Intersects Fus M, L. 0 Sta
» Lleading Edge Intarsects Wing @ Sta

3

"VL70-000200, -006089,
ALZ0-006092

NG, NO.

FULL-SCALE MODEL_SCALE
230,682 28300
2 Shc 2 ofe
1. 172 1.1727
0 200 0,200
_.800 . 8050
0 _8Y) .500

45.000 45,

- 10.92 - 10.09

.24 20.677

u.;EE
Ab.g54
AL.Q32
4359
- V- N,

1751.50 0.39"41

* 10 810

2 N6/ _2 058
e 2ls§ 0,245
T
5.692
L. 847
NS G
—niball W A
—addd QA3
1Y -2 Q.12
7 aaoass
ﬁ.ﬂ_ Lo

0 158, 360
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DIMENSIONS (FS)

REFERENCE

ration 140 A/B

- Continued.

Xo = 1528.3

b. SSVY Orbiter Confiau

Figure 2.
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X

4.7

- g

e. Body Flap, Fy

Figure 2. - Continued.
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_Figure 2. - Continued.
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